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Recent m e a ~ u r e m e n t s l , ~  have a p t l y  demonstrated t h e  p o l a r i z a t i o n  t r a n s f e r  da t a .  Recen t l y ,  shepard4  has  
enhanced s e n s i t i v i t y  of t h e  p o l a r i z a t i o n  t r a n s f e r  demonst ra ted  t h a t  t h e  phase 4  i s  s e n s i t i v e  t o  t h e  
+ + 
obse rvab l e s  i n  i n e l a s t i c  p ro ton  s c a t t e r i n g  exper iments  presence  of composite c u r r e n t s  of t h e  form <s0j> and 
+ + 
t o  t h e  d e t a i l s  of t h e  r e a c t i o n  mechanism and nuc l ea r  <mj> i n  t h e  R e l a t i v i s t i c  Impulse Approximation (RIA) 
wavefunct ions  . Techniques which ex tend  t h e s e  d e s c r i p t i o n  of t h e  s c a t t e r i n g .  
measurements a r e  t h e r e f  o r e  va luab l e  i n s o f a r  a s  they  can 
provide  new in fo rma t ion  on t h e  n u c l e a r  response ,  and i n  
a d d i t i o n a l  probe unexplored  k inema t i c  r eg ions  of 
i n t e r e s t  . 
We have cont inued  our  development of t h e  u se  of 
t h e  (ppol ,p ty)  r e a c t i o n  a s  a  compliment t o  t h e  
p o l a r i z a t i o n  t r a n s f e r  measurements a t  i n t e r m e d i a t e  
ene rg i e s .  I n  an  e a r l i e r  exper iment ,  t h e  co inc idence  
c o r r e l a t i o n  was measured f o r  i n e l a s t i c  e x c i t a t i o a  of 
t h e  15.11 MeV s t a t e  i n  1 2 c  f o r  gamma-rays emi t t ed  i n  a  
d i r e c t i o n  normal t o  t h e  p ro ton  s c a t t e r i n g  p lane .  These 
d a t a  de termine  t h e  s p i n - f l i p  p r o b a b i l i t y  S  and 
po l a r i z a t i on -ana lyz ing  power d i f f e r e n c e  P-A -- 
o b s e r v a b l e ~  vh i ch  a r e  a v a i l a b l e  i n  some k inema t i c  
r eg ions  from t h e  p o l a r i z a t i o n  t r a n s f e r  measurements. 
Recent ly ,  we have extended our  co inc idence  
measurements t o  de termine  t h e  c o r r e l a t i o n  f o r  both t h i s  
and t h e  12.7 MeV 1+ i s o s c a l a r  e x c i t a t i o n  i n  1 2 c  f o r  
gamma-ray ang l e s  conf ined  t o  t he  s c a t t e r i n g  p lane  of 
t h e  pro ton .  
I n  t h i s  geometry t h e  form of t h e  c o r r e l a t i o n  is 
g iven  by: 
W(Oy) = A + B cos 2(Oy + 4) (1) 
where t h e  c o n s t a n t s  A, B, and I$ determine  t h e  d i agona l  
e lements  of t h e  d e n s i t y  m a t r i x  f o r  t h e  e x c i t e d  1' 
s t a t e ,  i n fo rma t ion  which is not  de r i ved  from 
We have measured t h e  co inc idence  c o r r e l a t i o n  a t  
p ro ton  s c a t t e r i n g  ang l e s  of 24.0, 32.5, and 38.3 
deg ree s  u s ing  t h e  QDDM spec t rog raph .  Co inc iden t  gamma- 
r ays  were d e t e c t e d  w i th  a  p a i r  of 4-4 x  3" bismuth 
germanate c r y s t a l s  a t  ang l e s  between 60 and 225 
deg ree s ,  u s ing  a n  N-type p o l a r i z e d  i n c i d e n t  beam a t  150 
MeV. With t i g h t  windows p l aced  on t h e  recorded  e v e n t s  
du r ing  r e p l a y ,  we have now succeeded i n  i s o l a t i n g  a  
co inc iden t  c o n t r i b u t i o n  from t h e  i s o s c a l a r  e x c i t a t i o n  
a t  12.7 MeV i n  a d d i t i o n  t o  t h e  s t r o n g  e x c i t a t i o n  a t  
15.1 MeV. (The gamma-ray branching  r a t i o  f o r  t h e  
i s o s c a l a r  s t a t e  is only -3%.) A complete d a t a  r e p l a y  
i s  c u r r e n t l y  underway, but  t h e  measured on- l ine  
c o r r e l a t i o n  f o r  a  pro ton  s c a t t e r i n g  ang l e  of 32.5 
deg ree s  u s ing  an  i n c i d e n t  spin-down beam i s  shown i n  
t h e  f i g u r e .  These d a t a  a r e  w e l l  de sc r i bed  by t h e  
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Figu re  1. Measured gamma-ray c o r r e l a t i o n  a t  Op = 32.5' 
f o r  a  spin-down i n c i d e n t  beam. 
expected  form of t h e  c o r r e l a t i o n  f u n c t i o n  g iven  by 
equa t i on  ( I ) ,  a s  shown by t h e  accompanying f i t .  
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During t h e  l a s t  yea r ,  we have cont inued  our  t h e  i s o v e c t o r  t e n s o r  and c e n t r a l  components of t h e  
i n v e s t i g a t i o n  of t h e  in-plane p o l a r i z a t i o n  t r a n s f e r  i n t e r a c t i o n .  
c o e f f i c i e n t s  DLLt, D L S t ,  D S L t ,  DSSt f o r  200-MeV pro ton  P re l im ina ry  d a t a  f o r  t h e  1+, T=l and t h e  4', T=l 
i n e l a s t i c  e x c i t a t i o n .  Our p r i n c i p l e  goa l  i n  t h i s  s t udy  t r a n s i t i o n s  a r e  shown i n  F igs .  1 and 2. The i n d i c a t e d  
is  t o  e x p l o i t  t h e  enhanced s e n s i t i v i t y  of t he se  dietorted-wave impulse approximat ion  c a l c u l a t i o n s  
c o e f f i c i e n t s  t o  spin-dependent terms i n  t h e  e f f e c t i v e  employ t h e  f r e e  e f f e c t i v e  i n t e r a c t i o n s  gene ra t ed  by 
nucleon-nucleon i n t e r a c t i o n  i n  o rde r  t o  provide  a  Franey and ~ o v e ~ ,  von ~ e r a m b ~  from t h e  P a r i s  p o t e n t i a l ,  
s e n s i t i v e  t e s t  of va r i ous  proposed forms of t h e  and ~ o l i n d e ~  from t h e  Bonn p o t e n t i a l .  A l l  of t h e s e  
i n t e r a c t i o n .  We have t h e r e f o r e  concen t r a t ed  on t h e  c a l c u l a t i o n s  produce s i m i l a r  p r e d i c t i o n s  over t h e  
i n e l a s t i c  e x c i t a t i o n  of unna tu r a l -pa r i t y  t r a n s i t  i ons  angu l a r  range of i n t e r e s t ,  and good q u a l i t a t i v e  
f o r  which t h e  nuc l ea r  s t r u c t u r e  is r e l a t i v e l y  w e l l  agreement w i th  t h e  measurements is achieved.  Th i s  is 
known. i n  c o n t r a s t  wi th  ou r  obse rva t i ons  f o r  t h e  i s o s c a l a r  
Measurements have r e c e n t l y  been completed f o r  t r a n s i t  i o n s ,  f o r  which l a r g e  d i f f e r e n c e s  a r e  observed 
e x c i t a t i o n  of t h e  1+, T=O s t a t e  i n  1 2 c  (12.7 MeV), and among t h e  p r e d i c t i o n s ,  r e f l e c t i n g  l a r g e  amb igu i t i e s  i n  
t h e  4', T=O (17.79 MeV and 19.80 MeV) and 4-, T=l t h e  r e l e v a n t  terms of t h e  i n t e r a c t i o n .  
(18.98 MeV) s t a t e s  i n  160. P r e l im ina ry  r e s u l t s  of Love6 has  r e c e n t l y  d i s cus sed  t h e s e  i s o v e c t o r  
t h e s e  exper iments  have been r epo r t ed  a t  s e v e r a l  d a t a ,  and has  shown t h a t  t h e  q u a l i t a t i v e  f e a t u r e s  
conferences1-2, and t h e  f i n a l  a n a l y s i s  of t h e s e  d a t a  is d i sp l ayed  i n  F igs .  1 and 2  can be understood w i t h i n  t h e  
expec ted  t o  be completed by e a r l y  summer of 1986. framework of a  s imple  plane-wave impulse approximat ion  
We have a l s o  ex tended t h e s e  measurements t o  i n  which one focus se s  on t h e  s p e c i f i c  r o l e s  of t h e  
i n c l u d e  t h e  e x c i t a t i o n  of t h e  1+, T=l s t a t e  i n  12c  l o n g i t u d i n a l  and t r a n s v e r s e  p a r t s  of t h e  t -mat r ix  
(15.11 MeV). Th i s  t r a n s i t i o n  occurs  predominantly by i n t e r a c t i o n .  The nega t i ve  va lue s  of DLLt and Dsst a t  
